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Abstract
Malignant gastric outlet obstruction (GOO) may occur as a preterminal event in patients with a variety of unresectable
cancers. Given that they provide signiﬁcantly lower morbidity and mortality rates than surgical alternatives, self-expandable
metallic stents (SEMS) are now widely used in the palliation of malignant GOOs. Although recently developed dedicated
through-the-scope stents may facilitate the placement procedure, a full understanding of the specs and physical properties
of SEMS are still essential. In addition, an understanding of optimal placement is also critical, and will aid in improving
clinical efﬁcacy and preventing potential adverse events. Here, a collection of ideas and insights into stent placement for
malignant GOO is presented. This article is part of an expert video encyclopedia.
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Video Related to this Article
Materials
• Endoscope: GIF-2T200; Olympus Inc., Tokyo, Japan.
• Accessories.
J Stent: WallFlex duodenal stent, stent diameter 22 mm;
Boston Scientiﬁc, Natick, MA, USA.
J Guidewire: Wrangler Measure 0.035 inches; Piolax
Medical Devices, Kanagawa, Japan.
J Endoscopic retrograde cholangiopancreatography (ERCP)
catheter: Tandem XL; Boston Scientiﬁc, Natick, MA, USA.
Background and Endoscopic Procedure
Unresectable gastric outlet obstruction (GOO) arises in pa-
tients in a preterminal state as a late complication of a variety
of cancers, including pancreatic, stomach, and a number of
other carcinomas. This pathology may signiﬁcantly impact the
patient’s quality of life because of refractory vomiting and/or
prevention of oral intake. Conventional treatment for this
disease has been surgical gastroenterostomy, thanks to their
signiﬁcantly lower morbidity and mortality rates as compared
to surgical alternatives; however, self-expandable metallic
stents (SEMS) are now widely used in the palliation of ma-
lignant GOOs. A comparison of the two modalities revealed
that stenting is more beneﬁcial, at least with regard to short-
term outcomes, including time to resumption of diet and
length of hospital stay.1,2
Before the development of dedicated devices, stent place-
ment for GOOs was a difﬁcult and challenging procedure
due to anatomical difﬁculties. The development of dedicated
stents and through-the-scope (TTS) placement has made
placement much easier, even in long, tortuous strictures,3 and
technical and clinical success rates are now 91–100% and
93–94%, respectively. SEMS are composed of a metal mesh
cylinder designed to be constrained on a delivery catheter.
Once it is released from the delivery system, it gradually ex-
pands until reaching the desired diameter. For general TTS
stents, the SEMS is mounted on the slim catheter (approxi-
mately 10 Fr) that can be delivered through the therapeutic
endoscope with a wider working channel.
Regarding body position, the prone position is optimal
because it minimizes the possibility of aspiration and facili-
tates the acquisition of ideal X-ray images. The X-ray tube of
the C-arm should be appropriately rotated so that a side view
of the stenosis can be obtained. A therapeutic endoscope
with a large working channel is inserted and the stenosis is
observed. It is not necessary to traverse the stenosis with the
endoscope if the stenosis is tight. Negotiation of the stricture
is performed with a biliary guidewire (usually 0.03500 in
diameter) and ERCP catheter. Once the guidewire can be
passed through the stricture, sufﬁcient contrast is injected to
deﬁne the length of the stenosis. In cases in which delineating
the length of the stenosis is difﬁcult, air insufﬂation is some-
times beneﬁcial. Withdrawing the catheter or the guidewire
between the proximal and distal ends of the stenosis, or use
of a measuring guidewire is helpful in the precise acquisition
of length, which is the key to successful placement of SEMS.
An appropriate length (usually approximately 4 cm longer
than the measured stricture) of stent is chosen according
to the length of the stenosis. The stent delivery system is
inserted along the guidewire. The stent is released at the
stenotic region in consideration of the foreshortening ratio of
the stent, which varies among stent types. The stent should be
deployed gradually, with adjustment of position. It is critical
to maintain the optimal position of the endoscope as well
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as the delivery system. In some cases, obtaining the endo-
scopic image of the proximal end of the SEMS is difﬁcult; in
these cases, the operator should concentrate on adjusting the
stent position based on the ﬂuoroscopic and not on the
endoscopic view. After deployment of an SEMS, proper pos-
itioning is conﬁrmed by a waist within the SEMS. Further,
passage is determined by contrast injection via the endoscope.
After successful placement, abdominal plain X-ray ﬁlms are
taken to conﬁrm stent positioning and the degree of expan-
sion on a daily basis until full expansion.
Key Learning Points/Tips and Tricks
• TTS procedure facilitates placement of the SEMS for
malignant GOO.
• Prone position is beneﬁcial for avoiding aspiration and
acquiring an ideal X-ray image.
• Accurate assessment of the length of the stricture is the key
to successful placement of the SEMS.
Complications and Risk Factors
• Negotiating the stenosis using a guidewire can result in
injury to the wall of the gastrointestinal tract and even
perforation. Guidewires should therefore be gently ma-
nipulated under endoscopic as well as ﬂuoroscopic
visualization.
• Stent-related perforation occurs rarely but may be fatal if it
does. Most perforations occur at the end of the SEMS.
Considering the axial force exerted by the SEMS, therefore,
the proximal stent end should be located in the gastric
antrum in case of unavoidable bridging of an SEMS across
the ﬂexion (e.g., superior duodenal angle).
Alternatives
Surgical gastrojejunostomy is a conventional treatment.
Although it is more invasive, it is reportedly more beneﬁcial





00:05 For the TTS placement technique, the endoscope is
initially placed near the stenosis.
00:10 A guidewire is introduced through the stenosis, along
which the delivery system is then advanced.
00:16 After that, a delivery system is advanced along the
guidewire.
00:21 Finally, the stent is deployed with adjustment of position.
00:28 The guidewire, delivery system, and endoscope are then
removed.
00:34 Although gastric outlet obstruction occurs at various
locations, three main types of obstruction are shown in
this schema.
00:44 For obstruction at the third duodenum, the stent can be
placed almost straight.
00:54 The stent also can be placed in the same manner for
pyloric obstruction.
01:03 Here is an example of pyloric obstruction. This case
patient is an 89-year-old male with unresectable gastric
cancer.
01:10 Initially, a biliary guidewire is introduced across the
stenosis.
01:16 Accurate assessment of the length of the stricture
is the key to successful placement of the self-
expandable metal stents (SEMS). The X-ray tube
of the C-arm should therefore be appropriately
rotated so that a side view of the stenosis can be
obtained.
01:33 A stent of optimal length is then selected based on the
length of the stenosis. The delivery system is then
passed through the stenosis.
01:59 The stent is gradually released. The position of the
delivery system should be adjusted during stent
deployment. Appropriate rotation of the X-ray tube
facilitates accurate assessment of the length and
positions of the stenosis and the stent.
02:42 The stent is fully deployed.
02:59 The stent has now been successfully placed almost
straight.
03:06 So how should the stent be placed when the obstruction
occurs at the second duodenum?
03:16 This case is a 70-year-old male with stenosis at the
second duodenum distal to the ampulla.
03:28 If the stent is placed such that the center of the
stent is located at the stenotic position, the stent
tends to bridge the ﬂexion such as inferior duodenal
angle.
03:38 When the stent would be placed like this, however, it is
likely to become unconformable to the anatomy over
time. For such cases, the proximal stent end should be
located in the gastric antrum.
03:43 Let me show you our procedure in this case.
03:53 Here you see the stenotic part of the duodenum.
03:59 Initially, a guidewire is introduced with the aid of ERCP
catheter.
04:13 Contrast medium is then injected via the ERCP catheter.
Sufﬁcient injection is important to deﬁne the length of
the stenosis.
04:32 The endoscope is withdrawn to the stomach.
04:56 The delivery system is then introduced through the
stricture.
05:15 The outer sheath is gradually pulled to deploy the
stent.
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05:44 The stent has been deployed.
05:54 The stent was successfully placed at the optimal position.
06:12 This X-ray photo taken shortly after stent placement
shows that the stent has been ﬂexed at the superior
duodenal angle.
06:21 This is an X-ray photo one week after stent placement.
Because the proximal part of the stent was held by the
pylorus, it has remained ﬂexed at the SDA.
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